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(57) Abstract: 

PURPOSE: To supply clock signals with small skew to 
the whole LSI by generating plural intra-block clock 
signals having a phase depending upon the phase 
difference of the signals in response to a fed back 
intra-block clock signal. 

CONSTITUTION: As for a block 2a, for example, an 
output wiring 17 from a driver 8 is selected as a 
representative of the block and returned to an intra- 
block distributing circuit 6 through a wiring 18. Since 
the phase of a clock signal on a wiring 16 is designed 
so as to coincide with that of the wiring 17, the 
selection of the wiring 17 as the representative is 
valid. The circuit 6 receiving a feedback signal 
compares the phase of the fed back clock signal with 
that of a clock input signal through a wiring 14 to 
change the phase of a clock signal to be outputted. 
Since the phase of a clock signal to be distributed 
through the wiring 14 is made in-phase on the input 
point of eaach intra- block distributing circuit, 
in-phase on the input point of a flip flop is attained 
by matching the phase with that of the circuit 6. 
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(54) [%99<D««] LS in?PTr#»BH» 



(57) imm 

(:**^LSii:fcvr, ^ y-f k.n&y v y^yu y 

^^*«#<o:/n y ^ 2, 3, -tc»#J 
&61C^ a j/^^r^EtSo ^SEIhISS 6 13:/ u 5, ^ j*j <7? 

7y^7n^9, 10, iii;^^fe»iat 

^tfbo^te, ^^^^^SB^l 3, 14, 1 5^(CJ; 
a \$^<D>7 u y ptDtiLtth , ^(D^u y $ tcA^? 



IS ,4 18 




1 

p y ^a-BBElttr'&or* 
SBOlg«o:/p oK#BBi-^#:i:iM£3l«tol;L 

y ^ tnfc^p ^ ^i*i#BaiE]i&-e*>o 

r, w»o^n y^su^ p s/ ^{f-g-ga^co-otc®^ 

s/^rttcR^fonfcttftO^p s/^rt^py^ft 
#BB*rfcor, ^t^^p ^^^(CiSit ^nt^n y$ 

*u p y9tottimmz.& *) *j«sixfc«»(7)y p 
teti-e^Ba-rstoi:, 

^^p y ^rtt^Rtf fejh,*::?*-- K^y ^BB»t?*>o 

r, p s/ ^ F^oig^co^n ^ u y ^fs-Ji-Ba 

»<D— ^co^d ^^co^d s/^rt»BBIilK4(-* 
^o^p y^rt^ p y^fB*BB»^*SW*nfc 
^m*^HIJK*^Ki»BE$ixfc^p y^rt^Ps^W 

*:/p y?<D?u s/^rt#BBi§JBi*, 
^fi-*§-gas£rS& ur^tD^P s/ ^(^^la^ttfc^p * 

^SU^ P y tit ^t^tO^fu y $ \ft<D&7 4 — $ 

M&M\z.& 57^ - K/^s/^ *i>fc^P fop p ^ 

[»*iR2l *^p y^(0^p y^rt»BEI3j»tt, 
ISi^gaiHi^tcJ: i9^I£^^fc^p s^S'J^ p j/*m* 
5£»Mrt oriSffi^-^S-BTSiSJilHlK^ , 

p s/ £ fS# t Steffi *■ itgitstti tfctft OK £ , 
K{feffltfc»iHlK^ai*«wjcS«=Lr, tt«Tffijil§[HlB(cJ: 



(2) 4#M3Z6 - 2 8 2 3 5 0 

p 2/^ff-e-^fett«kco^p ypftp p s/^fB -^^r^^-r 
[ff^3] #y p y Pft<T>^M<D^ p 3^ 1*1 p s> * 

fs*BB*»»4, *n**n*<o^p ^^rt^*»oiii»af^ 

CO 03BfR $ ^^1— ffi ^*3W * ti , 

^f*) Office o:/p ypftfiu s>^ft#BB«£> — oMSJR 

wid»jtt^nr^^sn»*JBxi5<i8(7>^ p s/^bbsKo 
p s> ^ff -^ia«Sco^$ ^i^®wtc^cr-^^it^Ji3is 

[lf^5] ^^p^^f^jco, K7 H>^^^BB«S 
20 fs#BBi»0«^tt, tt^Dy^^ftSBO^ny^rt 

^ p s>^fB*SEi»^*£ cr*fc5»*JB4 

fEttcD^ n ^^^BBEm^o 

^«as$nfctt — D<n^n y?ft? p s/^ft^-Ba*so^ 

^p ^^cosg — dco^p ^ ^ f^i^ p y ^fS#BBlft£Jl^<so 

lis ffcco:/ P y^rtW, ^(D^Pjx^rtWtt7^-K^ 
y ^ffiBB*{c*3»Sixfc-oo^P y^p*]^ p y^ff * 
J<7 BBj»(0*$ i^o^-f- K^y^fflBB*»<7)**<7>?P, *5 

#gd^^-^1S^:co^p j/^rt^ p ^^fH-^BBiUco^n 

^^gaimsSo 

[«#«8 J ^^P y ^li, ^(D^fuy^iD^uiy^ 

.^»BBI3SS36*b»BB*ix5^ p ^ ^ff^-^JCS^Ur, ^ 
co^'p 3; ^ coK1g^(Dy p 3/ ^ * p 5/ ^ft-§-gaa$r^ 

40 [«#*9| #^P^^ti, ^O^By^^py^ 

rt»E@K*»b»iBS*is^py^«-e-icj»*Lr, -t 

cd^p ^^^^H^rco^p 3^^^^ p ^^fI#IB^$: ( W 
©l-r^fc^cr), #»^BB?iJ$nfc1fitt^ K7^f/<M^ 

[tt*JBi 0 J ^§-^p ^co^p co^'/p ^ 

^rt^BBimBA^^BB^ns^ p ^^ff-§-i^^^br, 

^<O^X3. y^©S**fl)yp F^)^ p i/^ft#-BB^^ 

so [is#si 11 l s 1 ^y^<D^x vmmztumm 



3 

* p S I ^y^rt»<0*#0[sltt** 

§(5(Dlg*co^P y oK#Bat^#SWc3S««k: 
PtS^lg^oo^u s>?jBij* p s^«#£ 5±#6E 

tt±#BEE»fcttj|»i*Jx, l££/*£;h,7tlt^fD:/P 3>^ 
^JBU? p y ^«*Ba»i:, 

£*X, *>o, oCDp y^jgij^ p 5>*fE*6EiR#:frL 

#BE*t?*>oT, t^u s/ifrtMRtf tix/c^u 
F*l#BBEiJ2§£:^tD:/p s/^rtco««coialJiS*^(c*ttS 

*:/P5>^l*, 7>f — K/-<s/^fflBEi»T?fcoT, *:<d~7 
p y $ fa<oW&(D-? xi y?\*\?u y 9 ^^IW^O— o 
i:, -eco^P y^rt#BEII]K£U:*ScSft, 
^rO^n 3/ ^ ftp p s/ ^fS#BE*6Jw*JHE$ttfct^-fiX35» 
^im»*^(-»B2*ttfc^D s/^rt^ns/^ft-g-S:. * 
<n7* y<?ftftW.\B\ r &\Z7j — K/^^-r5t>co^r^ :( b 

*:/p y i? <D?v y V 1*1 £ BE EI K 13, 

^eo^P 5. ^rt»Baia]tt(-*ji«^*ife^B s/ tmz p 

Mf#BE^£g&LT-£0:/p 3/ ?\zmi£tifz-?v y 
a y ^m^tt<D~fa y ? ft<D&7 J - Y'^vir 
mm\z£ *)7 J -Y'<y? Ztltz^u y?ft? u y? 

[Wsftfll 2] ^^p y?<n~fu y?ftftUM&\*, 
K±»fiEIiIK(lJ: 9 #BES*xfc:/p y^JBU* p 5/ ^ ff # 

^TCOy P y ^^^Bfi^iXfc^n 3/ ^£U^ n y^it^t, 
^<D^a y ?ftfrb7 4 — -x ^ ^nfc^p y 9 ft$ 



(3) »I8?6 - 2 8 2 3 5 0 

4 

5 3§S£*$ffl «:« it 5 EI & £ , 
SES&<!:£*r1-&!S#*iti ifS^(7>^ p 5>*#BE[5]i» ft 

[!*#*! 1 3 ] y^ftCD^g&O^P y ^f*};7~ P y 

^rto««<o^P 3/^ p^^ p y * ft^ga^o-o^iiiR 

^fS^gajglo^^ li, ^TtD^P ^ p^coftho^p 3/^P^l 
^ p s/^fS*BE«tO«S t j|««jlcraCT-*)!3 , 

<Di?*y$ ^BEEIKo 

1 5] ^^p s/^^co, tt^-r- F'<y?mm 
i^^^n^-ooyn ix^^J^ p y ^fS -^-be^co 
i:tt7>r— K^s/^^Baj»oft$o», *3J;r/, ^ 

o^p wg-ow^n ^ft^ p ^^{t-§-gaiSSj^^ 

olg^co^p y ? ft? p y ^fS-S-BattiO-tix^ixoft^ 

I3\ fdiCO^P y ^ 3z<T}-? xx y fa<Dt&7 ^ — Y?s< 

y ? mzmzmmztit^— oco^/p 3/^^^ p ^^fs* 

JlU 1 , Kte <D~? xi y & <D%& ^CO^p ^^^^7 p y?in 

%&mj*ft<Dm$k<o7 p y ^rt^ p s^ft-s-BEiR^ift, 

ll-o^yp y^rt^ p ?/^ft#gE^^^^ — 
K^s/^ffiBfii(6^fiS^*P, ^ctU 1 , ^dj/^II 
— oco:/p ^^^^ p ^^ft-^BE^Jex^(7)1S^:<7)^p 

p s/^W*BEi»w^rix-?ti<7>«$W, i^Dj/ 
^F^c^ % -to^p ^^rt<ott7-f — hv<s/^^BElR^« 
^^n/c-oo^p y ?ft? p 3/ ^(f^-Ba^co^^ 

p y — do^p y & ftp p y ^ft #BEj^^L^^1g 

*o:/p -y^^^ p y^ft-g-BEtt^-tn-en^ssi^ 

[«*JBl 6 ] ^p y?<D7a y ^ rt»BEI3»li, -t 
oyp y^C*«J?Jxfcyn y^JBU^ p y ^ ft -g-BE»i 
3^f^<^p 2^ ^ P^^BE[HlSS(^"5T^ii5£IiI^i: 
<7>MJcKrt fen, l^^^iaiUSSTi^ib^BE^ixfc^D y ^ 
JBU^ p 3>^ff ^^ypj/^^^u^^rt^o 
^^ff-^-IE^o^^ , K^gm^^p ^^^)^1S^o^ 

5(7 p y?ft? p ^/^ff^-BEiffiOS^OP^CO^/jNCDS^ 



5 

5^{f*BEJ»£>*£ , l^tt^^^n 3>^f*l^tt$:^:/ 

^ ( z ft ^ -r 5 m * o 5g $E 0$ n * ^ *. £ § * * *& S * s 

^ro^p y ^(Dtt1K«:eo^a 5/ * * 0 :>> ^ ft ^§-IB8S£r 
Sett-fSfc*!)^ y y — tfc<DBB?iJ£;h,fc1fififc<z> K7>T^ 

[tt#*R 1 9 1 *^p s^tt, ^ctdt/p 5/ ^ott:/p 3> 

^rt»Beig»*»b»Ba*nsi> p s>^ft*fc:js#ur, 

■t^P ^^(Dl^tt^O^P 3^1*]^ p 3>Mf^IB8fi£ 

b^-tzmmm 1 515^(7?^ p y ^beeu 

[»3R3i2 0] L S I ^-s/^w^WJ; 
^p S^ft**, RL S I ^y^rtW(7>tt«co|5]K3|f^. 

mtyn? p 3>^ft-*§-a>b, ^mgLsif 

Hffi<Z>*»o:/P y tm* p -x^ft-g-Sr^jBjt-rs^^BB 

(jo^p (oM^^^^ic^ga-r^fc^o^^o^p 5/ 

^JBU^ p 3^ff#BBi&S£, 

y^i:Rlj bixrc^p ^/ ^ rt#BEIa]ii&T-*>o 
T, &m%C<D7* ytm? p y ^ft*BBJ»^ — o(C«« 
Six, /&>o, ft— o^p s/^JBU^ p s/^fS-JHBttSrifrL 
Xmi££*itz W?u y>7%\\>7 P y Z m^ti-h , t<D 

y>v ^ ^rt<z>a*oi5is&*^-^»BB-r-<#5:tMciiKw 

*BBSt*ot, ^?>:/p s^rtKRtf bixyt^p 3^ 
ix, Kt^p y^rti>Ba®BScJ: i3tfiK*ixfc1fi*o^p 

ft?* y? <nmn$Z<D7u y?ft? p y ^ « *BB*tt, 
^y httcoBB^Sr^tfc-f £ J; 5 (cffl3Kc*«SSn, 



(4) 4#ffl5p6 - 2 8 2 3 5 0 

a 

£ixfc*s> h^<7>Ba*^*IK*4x, 

^n^lt 7^— K^^flJBBiST-fcoT, 

p y^rtJw»jSt$ixfc*y h«oBSl9t, ^to-fvyir 

o^p y $ rt#BB{3BBilc«JRi*ix, 3r<D^U y?ft? 

p #B£*(c*jttSnfc^-rix3&^lHllK9R^^j>fiB 

j/^ co^n y^ rt^BBIaIK», 
yc? t^n s/ ^rt»BBlHlBtc»3RSixfc^p s/^JBU^ p s> 

9%W p y^ft^ir^^^p y^PSlcolK^^- K/<^^ 
^IB^ScJ: t> 7>f — hv<^^ Sttfc^p ^ ^rt^ p y 9 
ft-f-Jc^^br, -tJxfe^ff#^ttffiS6^*^i-*ffi« 
*r=frr 5 ^ p y ^ft -^^r^^t- 5^ 

[ft^2 1 ] #:/p ^ ^(7>^p y ^rt»BE@li&li, 
aS^^IBtHl^tcJ: ^^BBS^fc^p y?m? p y$\t% 

20 y ^^»BBStifc^p s/^SU^p.s'^«#fc, 

Sifm^ra «r«J»-r S (UK £ , 

u s/^ft-»^e,««ro^p 3/ ^rt ^ p s^^ft#*^ja;i- 

6lH]£S^^W-rSlt^ii2 015^0^ p y ABBESS, 
[|f*IM2 2 ] #^/P y^rtOtt^ 3/ hW0BBi^t7>^* 

li, fdico-^P -y ^cott^y h*^BB*Si^«i:ll«Wtc 
J£? raiST-fcS»*3H2 OUm<D? p y ^»BB®K e 

[«*I12 3 ] B^^CD^p y ^ <Z>F*30>d>fc< t> — 3 
O^Piy^W, y hVtcO? u y ? ft? v y tit-tir 

BBi»«o^*^, ^-Tix^>coftli^y p y^rtlcKtf fettfc 
*s/ htt^^p y^^l^ p s/^fS*BBiB^*i:»<tS 
IS*iB2 0 IB^o^ p y^^BB[H]S& 0 
[f^5RXi2 4 ] ^-^p y ^li, y 9 <n&~7* y 

^rt»BBim»Sd^»Ba$ix6^ p 3/ ^ ft #(^^^ LT, 
^o^P y ^cott^y httoBBj»*ie»i"5fc*>w, # 
^tcBB^JSixIg^O Ky-f^tHl^T^ot, R C-^t^^ 
rf<? K7^^IlIltti^iilA«i3ft««i:tc*tt*ixTt ,k 
Z>h<r>*£ fc{c#-rsi»3RiH2 ols$g(D^ p 3/^^BBIh] 

li»3jt3S2 5 ] ^^p y?n, ^e^yp y^ftyo y 

^^^BBSS§^>b^BB^n$^ p y ?K #{cjcS«:Lr, 
^<7>^p y ^^K^y h*ft^BB*8S:Se»i-Sfc^(Z>. ^ 
«{cBB?U$ix»*(75 K^-T^lHlB^fcor, R CSfc* 

Sti^^rS F?^=e-r5t»3RiR2 2|Em^^ p s/^SHEE] 

5(? |W*3K2 6] ^-^P -y^tt, 3^ * <75^^ P 3/ 



T 

l 0 0 0 1 ] 

[H*Ji<Z>#JJB5>«F] *««(*afls]tt (LSI) Ty? 

BEE&^gg-r 

[0 0 0 2 ] 

fftSW M*Ji, 1992Symposium on VLSI Circ 

uits Digest of Technical Papers „ PP.50 — 53(c3?!ft 

[0 0 0 3 ] L S I p y ZftW^mh LTftt>#i§ 

BE^itfc:^ p y?m-%&n&ft&'fZ>o -fvyttvny 
^77P7^^^^{;ft Z.<D^fu y $ rt^BfitH] 

gr^lSco K7^ J: 9 jgiift — 3^/cli1S^co^ y 

[ 0 0 0 4 J **rt#BE[sI»*>£lM3.bfB* d 5/ ^ 
K^^IS, ^p 7^f^t*Pi:ii^ibo^^tS e 
C 9 , ^p y ^W»B£[aI»3a*b*^n 5, 

^ o*;7 y ^^"^ p s^i-t^BESt-bo^ p 3/ ^ ofiiH 

[ 0 0 0 5 ] fdio^ p y^^BBIlIKOOTtt, *y bVt<D 

#BE®j»-c*>£ 0 REIKIS, ±ia##^:^col] 1 
SixT^S J; 5t-> T-y^&mz.* y S^ifclcRtf fcBE 
^BEStc* p y ^fS#S:ttj(e-r5 K^^^«*»b 

l@Il:M^nt^5 0 ^<o> y^~#<Z)BEi»tf>JS*fc4' 

? p y £5> y> 

~±0>&&X'<DmEEmit<o* j $ ^ytDttm&s m&x 



(5) »5S¥6 - 2 8 2 3 5 0 

s 

[0 0 0 6 ] tt*3, ^ ^^Xf&iClS, a*0^y>^{C 

^ a y?&ft'$i~fz>i^ib<n*?-y7m-?u y 

[0007] tt<oi&r*ofttffi u, *KfflifiA 

i-i: WJKSixfcWMspo 4 - 7 6 6 1 Ofctt, LSI 
ft<Dm%Z<07u yp\Zi?n * ^ LTtl«& Lfc± 

a ^^ff #-tC^rO ( fS)52(7)^P y ^ jfrcoco? P y ^ \%^<D 

y9?W9 p y Steffi (c, £ (b{cM)i2Mteg-r5 

[0 0 0 8 ] 

^^^IEIh]^^, yp 3y^rt»BEIsI»S3&^*»<7>7 y ^ 
p y 7ikX(DmM&}ffl&mv< J: 5 fc, ^r(D5> 

[0 0 0 9] L£>L, HBRJiW, yD^f^T^a^ 
^<7>BE^co±r-o3fJico^7 ^^r«:ft<i-«t 5 i-^fh 
K^-r^r. t(i««>T, tt#t^R«-, fcs^iifiiJbo 
a*^^sjcfesfct^5ra«i 4 *>s. ^<tc, ^ls 

30 I 0 0 1 0 ] 9i9L\i. ^-hruYtfftfiiSLSi 

*6J:5lc4oTP5. ^©ftft, ^-(7)LSIJ:!},, 

MWIcBEfi£jft,T^5<at\ Ciib^r^WLSl^^ 

^p ^^ic±|Elt^P y ^rt»IEimK36^*J)'&*ixT 
t^S. tfc^ot, CtDJ: S I Tfi, yn^f 

[0011] LA» L , :^)J:34LSI-Ct. ^(Dgi 

[0 0 12] -f**?*,, y p y? ftftU\B\&frh&y V 
y-?-7v y~73LX<D? p y ^IsiSOiSJS^P* (i, ^(^^ 
BEimKcolEtliflg^i:, *:jh,{c««K S nfcBEiRcoSfi^* 

5<? [0013] Ul, ^LS I f fete 
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IrI CL S I rtT-t, ^OLSI ^lffi-®tCJ; D , 

9*S<lJbo<:4i:&6 a r.co^r->b, :/p^f*i 

[0014] LSI O^Sft]&5^»it*i-5 £ , m 

[0015] i-fefr*,, *#3tefs/^±-e(i ^ a y^m 
^oBBSil oRH^SftL, ^nboBBSiS: 

* p y ^.ffl wBa*36 s 3ft*LT*>S^(i#Bt:»fi!l:$^ 
So *rOJB*, 9 a y *JBoBB*S*te^BBitt*wflBcD# 

rt<ott«*c J: ^oT, p s>^BB»a>* 

P v?$m±<D? a y :*iZ>fti£B#lfflttL S I 
[0016] J^ii(cji£^fcffi*o^@(;:£5, j/^ 

fflO^ n y p (D***. — ^tt^O^^I^, t? u y $ <Dffi 

[0017] $ bid, C<Z>^3fe&WT-tt, 5/ 

^t>r^fflSl:*ftSLSI^IJ, Jbffi* p s^ffl*) 

[0 0 18] MxJi, L S I fj/^^l:ll mt^^tc 

ffilifi, ^^f^D^Dir ^iffflOL s 1 ^^^co^-^tc 

0SSW^^n5o 5 /u s i ^5/ 

EljlSKW-Jba* L*»U *6*a#rT*IS, Z<D 

X t/n ^t^XWiSL S I * 

y?<n?ci V y?% 

X-<num&$:rfn yt nt^Di:^5J: 31:, 
ffloBBIR&KW-LT^fc.. 

[0019] La>L, ypy^t-fx^ftaeii, y 
[0020] natfc«tt^^os'^E»*«ffl 

ty?'m&m<otm&. *y hmzm&$i%tL%m&^ 

[ 0 0 2 1 ] LA^L, CWfitSfeBttTC-IS, $*y?Wi<n 
BBiB36«fflttBfi»"C*>5fc^, ma? LfcS> !;-tt^Ba»S: 



(©) 4#f$5p6 - 2 8 2 3 5 0 
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BB*og***i;i5 i\ ccofz^, :o^^ 

SATC'li* BB16t 8 f«*$tLS«*364|i5 35H:*:*^^« 

^±1 ^Ct6t^5 HH *> -6 o 
[0 0 2 2 ] ffia(7?»BIJ5P0 4 - 7 6 6 1 0 (C J; *t tf , 

p ^^^W^C^W^ffiffl^rttK Ltf y~7&W<r># p 

[0023] tot, #ik«K<z>* 1 g lsi 
rt*>^ p :y^ffi^BBtt0>#«£*a*, LSirtttBMJ: 

^p ytm-ft&mi&vmztti y *;»bb[h] a 

20 [0 0 2 4 ] *JK*WC0*2<^BWtt, LS 

y L S I f^tegfcj; : <h 

[0 0 2 5 ] #B»SWjl3©lttl3, LS I^O^n 

s/*«-§-Ba»o*«*sas, l s 1 rtte^tcj: ^^tii-r 

±lS*y ht^O^ p 5/ ^«#BB»*fflt^-6»-&J: Q'Jrtz 
30 ^M*tt*^«»b»S^a s^^ j>BB0B«:»W-*"S: 

[0 0 2 6 ] 

(i, ±^BB[i]SSi:, «^<7?y a ^ ^ n y ? ^BBIUSS 

BBi^i:, *yn^l:RIJt7^" hv«y ^BB*ST-fco 
p P^cD^g^^^P y^F^l^ n y^fS #BB 
j^co-o<h, ^ro^p yptn-f* y?ftmi®feb\z.& 
40 tco^p ^^rt^p y ^fS#BBitftic1*3Bc$ixfc 

*OT^a y ^rt^BBIilK^^^— K^y^-t-fifc 
O^^r^L, ^g-^p y if^n ?/^^^IBlHlS&ii, ^tcd 
^p y^rt^BaiHlKtcftjBfcSixfcy n s/. ^ SU ^ n 5; iJr f* 
^-BBi^^^^ LT^tco^p y $ tC^BB $ tlTt ^ n ^y^S'J 
^ p y^ft f 4^^^ p ^ ^ rt»fli7^ — K^y ^^3BB 

50 [ 0 0 2 7 ] _kf£fj 2 OBWMj=«<7>fca<){C ^Jp^ 2 « 



u 

*WI-J;SL S I rt* p s>*#BBlsIi»l*, £#BEIh!I& 
t, **k>:7p y$fo>? p y?ft&m$>k, Q^uy? 

^ ^rtO^SScO^n 5/ ^ ^ a y *ff -JHB#ltf>— o£ , 

E&K^-jfrBB p y^P^ p s>^{f-££, -tOyf 

a ^ ^f*]#BB[i]&(c:7 >r- K^^^t^^^^^tL, 
y ^o»«#o:/d s^rt^ p y ^«#BE*3&v 
^(D^p y ^f^co^g^otaJ^^^ic-^x.S^^^yp ^ 
^p»3^ p y^fS-g-offiffilS, 4>fc< £ t>-oco-ffctf>:/p 
y^^K**o^P ^^rt^ps/^fS-g-BBttd^ 

(D^p 5/ ^rt#BEm»i4, ^cd:/p y^f*]#IBtH]&(£^ 
■flK^ixfc^p s^JBU* p 3^«H§-BB»S:gE& LT-eco^ 
p y ^tc^BB^tiTt/ p y^SU^ p y ?m ^tt^^fu 
y?ft<D&7 4— hv-Sy^/flBBiRKJ; 13 7 -f — K'< j> ^ 

[ 0 0 2 8] JifB* 3 <7>Blft»*<&Jt«>lC, ^Hm3c0 
5S9»-J:5 L S I p s/^»BSIslBStt, ^BBIUES 

igs^p ^f*^ p ytmim&t, p 

y?ft?uy>?mmim.h1t^L,, &7 * y * tnl&fflk 

J: 5 (cfflS(c*JM$ix, #^p 5/^^mm^>EHl^ 
SS^tt* ^ro^p 5/^rt(cflgjS;$ix7t^ y htt<z>BB*K 
*Sc£*i, *^uy^«:, h v '<s>^ffl BBS* 

(D^p y?(D~7u y#ftftSmV6£K&t&£ti y *<DV 
u ytftt v y ^«#BE*tc*3ffiSixfc^i-ix^oii]K 
3f^(c#BE£;txfc:/p s/^p^ n 5>^«-g*&, ^co^p 

U s/^co^p y ^rtft-BBIelBStt, ^<50^p^^ 

rt»BBlHl«&(c*3Bc$nfc^p s>*BU* p ;y ^ft^-BB«l£ 

fi^-^^eco^p ^^rtco^^^» F^ytmmm^x. r> 
coyp y ^ rt^ p y?m-%&*k&'tz> a 

[ 0 0 2 9] 

ft*coffitl«:, ^p* *BB#BBE»<£J: 0#BB£;h,*:* 
1>/,^5<08BT-, LS I rtffiS{:ft#Lra{LUT 



(T) 4#9g3p 6 — 2 8 2 3 5 0 
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[0 0 3 0 ] #«*2<73«Wl£j;ixlf, 
^r^^^p y^rt^ p ^^fS#BBj»*«r3EA.rt>, 
p ^^^^BBIhISSIcJ; Wt 8 ^ p y ^cd^^p 

[0031] *mm3<nmm\z.£h,&, 

^rixf-it, BB«oBB«oKW-d^at4So «t 

JO &<DC't<, J-yZf^iWlZft^X — KD^y hVz<0?u 
y^ff*BB«l«r« J ffl-r5»-&J: 9 , ^ >> r<£{£T-oBEi8t 

p s^^r^SdRtffc^p y ^ft^IBESSic J; Kizfu y? 
fflx<n$v y?<D**=r — ^bts: t&x% 5„ 

[0 0 3 2 ] 

b, , 2 f ic^wsnr^s. ^ixibt^^p y^tt, m 

b> 10, 11, , (cA*^KSP#^T-5H/Mcffitl^jE 
[0 0 3 3 ] L S I f- y~? 1 — \$'*y h ^4 J&> ^ p y ^ 

*(**-f^p y^l«I»fiB[HlB5(C7alfcns« ^o^BEE 

<7>31*I^, ^§-^p 2^— coS&g|^r^L< L^i"< , 
feoT^{C*£-<5£ 5 p 7^m#o>i^p#r^^^u 

^■C0BE^fc^T*l^^< , tHi^com^^^p^Lriim 
mH&&t>'&&m&&* ^TLt^^rco^-^i-^^-BB 
imi«5*BBB-rs^5!lite^\ ^cf£L, BB^^^^^i^ 

[0 0 3 4 ] -fu y^M^BBIlIK 5^b-fu ytfrmi 
EK6 a*fclRli&»oT. ^ p s^«#«:£BBi-4fc«>a> 
BB*13, 14, i5 4»^fflKSti5 0 *3llSOTr-«, 
*-f, CtibBBHl3, 14. l5»*:fi»tS^y 
^ft^-coii5£0#ra^^L< -tZTzfr. imi 3, 14, 

tf-t-5. ii*, ~7 a y & ffl^BBIsIS8d?BBS 1 3, 14, 

Sfc*t>, ^ p s/^ft#^^p y ^ W^BBEIB 5*>(b^p 
5<? 2/^f^1»BE[h]S8 6 a*(75A^^*roe»iiM«?BB^o 
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t>"Cf3, IS £ A,£ BBS 1 3 , 14, 15».^ffiJI8ft 
{^L<tSC^^t^5 0 82*13, 14, 1 5^(7) 

S-ffi LT«*jKI(l«:«U tt<DBa»£<D2fcje»lcJ: 

[0 0 3 5 ] fc*3, ^nfe(OBe**SB»-*-5:/n s> ^ M 
#BB[II&S5 li, ^yri^6o4,5«0f{c*«f'W(-ia«*tv 
st^, f ^/iS^^<rt, Mi3, 14, i 

[0036] |2l^u^ W»SaEK 5 <D«B&«/#;*: 
^-T. ^(D»iBls]tt"5 fift^o y ^ 2 a^tc^ n y ^ « 

3 2, 3 3 *j&^ o s/^A*lslIi& 3 1 td«3Bg$nS. ^ 
p • K7^/<3 2^cr>[±l^SB^i 4^i^ffj^(7?J: 5 

tc; -fv y $ 2 a^ic^s, ::r-n tb^@a^i4^ 

tMi, ^pj/^- 3 3^l3t>£oco;*;£ 

[ 0 0 3 7 ] *^Ds'^2af|;l4, ^cO^Py^ft-e 
^ a s/^ft ^£#BB-f &fc#>, ;/ p y 9 f*j#BB[B]£& 6 
a, 6b, , , 6f #K«3*i"5. j> ^ i*i#BaiII» 

[0 0 3 8 ] #£oT, SUb<Dj?mz& *) , j/^ w 

0-2 o<z>a*-e*>5jt«>, t^Dy^-coES 

[0 0 3 9 ] SC^p y^rtOifiUCoPtyo ^2 
a fctflfci; 5 -/d ^ F*]#Ba{H]S&6 a 

x*y$ 2<D^<D~r^<X<Dy y y^fyu y^f\z.p P y$\t 

* fe(wfST*A*tO K7-</^gr^ p 5/ 4: 



(8) 4#BB^P6 - 2 8 2 3 5 0 
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[0 0 4 0] F^^Cl, aiftfco , £/ c2 

«&l±T-<> <fc</\, ~? n y $ ft^BaisJBS 6 ai^ K7Y ^ 

«L< *S J: 5^-f« ft jOilcte, ia«tSHt^03?££ 

(i, RW*ffi»ici-Sfc«) K7 7 , Sd^ix^ix^ 
Vy^ynyz?9a, 9bfcJ:^l 0, 1 1 &-£&JIBtt 

[0 0 4 1 ] C^r^3i^^^^^5x.5fc^, ^-nw 
iai»co%A.*-eK«-i-So -fftfc>*>, #K7^^litf 

7i:, *ill;jL!3JBS»Sn67y y^7oy^9a, 9 

yyio, 1 1 o sia»oAw«fi^*L< -r 

So <t»?*f*W^li, ^nb^iB^^rP CrttT^, 

[0 0 4 2 ] **3fteri)T-li, ftteS-^p ot>fXii 
»5fe5d«, ^riab^^p ^^rtT-co^ p ^^fa-^co@Ba 

[0 0 4 3] £A±(DMf&XM— <D7* y?<D<pT-tt. * 
(D^u y p fo<DQ7 V y-fyn y 7^ #BB£ix<5^ p y 

^ IBIU*&6a, 6f^F'7'f^7, 8 04#tt<0(^ bO#i5 

[0 0 4 4 ] ^(7>fc^, hV^s/^ 
<Z>^j5fcSrja^5 0 ^n y ^2a«rWCi;5i:, K7>f^ 
80ffi*IB«Sl 7 c7?^p y ^ <7>ffl*Baj»coftS^» 

r/, c*t^@a«ii siciotyp s/^F^^BBtHiEse— js 

-T. BBilRi 8icJ;oTBBj^i 7 <73*ffifS*^±i x. -5 <r> 

^ — «i^5t?fcsj; 5tc, ? * y ?m-%m<o%mtvx 

«SSt^S*BBi»S:«ffl"r-5 a 13 CIB^±^ 

^oT, 7 y y-fyu y*7l l tC^itS^ d y ^ft-g-O 
ttfflt, BB^l 8tcj: 9:/p y ^ rt^BeSIliS 6 a (c^IB 

[ 0 0 4 5 ] L^^L, J;f3 3*L<li, w<7>7-f— 
^^^oia*gi 8co^^r^^*!>r , «K^>7>r — hv-?s/-^ 
**L*^W*Bai»^ftW i **i:«L<-r5Ci:T a *> 

5d? [0046] ^07^2801^^7} h#J£:;^ 
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[ 0 0 4 7 ] m&<r>& ?\znmi 6X-<n? p y pm^<n 

i 7 <o*:int m cizttzx 5 icem snsa* 

h : BB«1 7«rftaKia^r fcttftSTfcSo 

[0048] H 3 li, s> ^F*)#IBIeJS&6 a &*>k(C 

a^^^^p y ^BBS&SSMUi^LfcfcO 

1 , tt«tt«IUI»4 2 , ji$£0JffiltH]e4 3 , K^-Y /<[°J 
I&5 0, 4 4, 4 6^T-^/&£*i,5 0 ~? & y $ H^SBEe] 

a cO-5T^iS«E(a]iEfi4 1 irtetiit^®^ 4 2 MA* 
£i^5o ffifflfcfc«IUl«4 2 13, tO^n yp{%%t, ft 

ffifcfc(RISS&4 2 tt, — «t^^Ofc<D&«ffi-C£, 

2 - 1 6 8 3 0 3#^W^*com3 glcoj; 5 ft 

[ 0 0 4 9 ] ffifflOtfctasfif*, o£ 9 ^-fixcoW-S-COffi 
ffi tf*ilA,T- 1 ^ £ i ^ 5 fiWSiiSttWJW m 4 3 

9> 5iS£Wj»ii]K4 3i$t(Dinmz.&<$^r-*immm\°\ 

5* 7>f— K/<^^ Zthtl? a 5/ 

[ooso] S I Hi:»ESn5^ p s/ ^ cote 

J: 5 ft L S I p -x^ff-e-co^^r^-wfiKicttffi 

£jh,fc* u y^Otirffi*S!x.5* * #IBtI]&&;*:|S 

3ffi»j»ni»4 3^-5T«5iiEifiii»4 uzxzsmftmom 
mxm(Dm®hi&<D&*D<Dh<D. win, j^o^n^ 

2-168303 COM 4 , 5 HtCM^ £ ftT ^ 5 <> (7>* 
[0051] JWJi*>b^b>$>ftJ; ?tc, ^HJfcffilTMU 



(9) ftffi¥6 - 2 8 2 3 5 0 
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^p^^rtw^ p y ^ic#SB£n5^ p s> ^fi^cote 

[0 0 5 2jfoT, L S I SJia^tOL S I rtffiSlCj; 
[0 0 5 3] <Hlife#!j2) MlCfc^TIl ^ps/ 

y?m^um<n&z*nmz.#f\^<. l& 0 

[0 0 5 4] W^tf, 0 1 M&^T, 7*n^2a 12:/ 

£tr£-T&£, ^rcoj; 5-ft^p s> * oa^tc *>a>a»fc 

2 a rtw*»<7>^ n y^BajBofiSSr, * 

[0 0 5 5] IM, L S I fa<D&~7 pj/^O^^^ 

e P^(D^ p s/^BBi»i7?ft*«:ffl^WS-, ^Pi/^2aC0 

[0056] frnmmx-n, z<ox^>^, -fuy^^t 
[0057] aiwrt<, ^p ^^ra^gBtHiissi:, 

ixbd^^gcDlB^T-^^ixfctt^ro^p ytftftU 

UMt?, #^P s/>CO^ n y ?mmm<D$;£tiK 

[ 0 0 5 8 ] ISi ^'*JliW<7>»^K§B55*fr>W fe-^ftJ: 5 
M, C(7)J:5(-> ^p r^l:^ p ^^oiBSIco^^ 

$ix5^Bjx^©tfflSr, ^BfiEB^fcffcitSStia? 

^ [0 0 5 9 ] ^oT, H*fe#'J 1 COflJ^ti 

#>Tt>, ^p yt?m<n? P ^^CO^^roL — «MS«-e#5 

[0 0 6 0] **J6OTJc*5t^r , #7*0 y $ <D~f u y ? 

n S /^BBjl8(-J;S5i»ftBBi: J ?rW^Ps/^ 
co^ p y ^BB«(wJ:55li£B*M^46*«IiE-*-5(w^B<e 
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I 0 0 6 l J *:<n& o ft"5lffiwil}i£[alft(75ftto 9 (r. & 

^"»r«3B»tHi»tt, sswitHi:<, yn^^tc»# 

[ 0 0 6 2 ] (Hift#'J3) H5fi, :/n y 2 a 

[0 0 6 3 1 r.ixboHfcE|3i:Offla^tt, ~?x3y& 
ftft%l®$&6 V y^^v y 79 a , 9b, 10 

«*-C<JDBE»6 1 *M£fflU tilbtK»t5*»OK 

9 > BB#§i 1 8fr? o s/ *«r^ o s/ * rt^gaiElBSe a 

3*LT, ro^Wijt*^, * *S^:ffc£>BE»6 1 

[ 0 0 6 4 ] r^^s'^^BieiSrttfflUfcfi 

l wl^/£tf|;81tni^ J;^£#5, LSI ofS'tf 

[0 0 6 5] Sbi:, s> ;7C0^ r>attOE86 

l^t^fll y SMITHS C J: 5 tdaW-fS. c 

[0 0 6 6 ] SfclC, ^nb^)K7>r^6 2*>5lMiy 
[ 0 0 6 7 ] * bid, t**05L S I <££M^ v-^-^CO 

Ba*ft*Ritfc»-&t;tt:-<-C, /p^r 
£(;, y ^ v^:R0>BEi»j&*Rtt fetirt^^-C, 

J: feS. ^or, BEtt^J: 5 

[ 0 0 6 8] (^Jfc#j4) *lfeW3{C*5^Tli, -? v y 
^*tftcoBa*w^*4:ffli:^«L< Lfco L2»U 

[0069] z<otLfr, ^mmmxn, mmmz^te^ 
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*fc febfc 5 r: ^offi^t?«[, 3Mfc0fl3£ 

[0 0 7 01 ^»]2, 3(7)RW^fc5Bb^4J;5l^ 

[0 0 7 1 J ££oT\ *36Jt*J"CJi, Sfeftfll 3 <7>#IJ;SUC 
SDitT, Z?tiy? Z£\z* yis*.ift<D?vyjrVltiL(D<£. 

70 [ 0 0 7 2 ] 

(1) HM'Jl^S^li2r% ^ni^^^Dco 

7°7 p a t?^BE»(D#ffif8fif*, HCS©K7^/< 

[ 0 0 7 3 ] (2) H8li, *3 ft>5^tt*4<7>ggjfcff>| 

[ 0 0 7 4 ] (3) -/p 3/^^^BB[h]^(^^I^31J£EeISS 
(Voltage Controlled Oscillator) £r^l^T^n y £ 
[0 0 7 5 ] 

5<? ct*U*, L S I -*\ fy^fc^mfc 

[ 0 0 7 6 ] $ feM, *If 2^|iatlff, L S I 

fan? * y ?m'%&m<n$:$$:, Lsima^ 

[ 0 0 7 7 ] Sblc, *JB*3^*WfcJ:ix«, ^p?/ 
^rtoBaj»«^it«W1IB*ft*J«i;J: 0, ±l5^^r^- 
^/^^Djy^flf^, ^yzf£:Wtz.* y byt<n>7 u 

sr. t#^#6 0 

[Hi] <75*lSflriJ^J:S^ 0 3/^^BBEH]£S 

[BI2] ^l^^^BBtH]^ (5) «7>«Bfr«j««r^i-H. 
[133] m 1 <^>^ p y i7ft<n? p 3/^^BB^^r/^-rglo 
[B4] E9 l co^p s/ ^F^cou>fTc> h^'JocoSEB&(iI e 
[H5] **M^»3(?D|lttffi|^J:S^u ^»B£ls]SS 
C09"^>, ^p y?ft<v? p 3/^^BB^$:^-rig]o 
50 [16] 15 07 p y^(^)M7^ h#JC0*gtfl&H o 



(11) 
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l-LSlfj/y, 2a, 2b-yn^, 5-±#gfi 



- 2 8 2 3 5 0 
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Ett, 6 a, 6 b, , "-^d ^^f^^gatH]^, 9 a, 9 
b, 9c, 10, 11-71)^70^, 7, 8--K 
4 1 -■HJSiiaiHlB, 4 2-ffifflfcfc»imK, 4 
3-5S«E«!l»EII», 13, 14, 15-§A^^d^ 
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